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1^ (57) Abstract: A call management system provides an Internet call management service that permits a subscriber to receive infor- 

^ mation about incoming calls, and provides a personal message to the caller over a voice channel. The caller may be given a personal 

^ notification, as a spoken audio message that includes the caller's name, advising the caller that a personal message is forthcoming 
and requesting that the caller stand by to receive the personal message. The subscriber enters the personal message as text, which is 

Q transmitted over a data channel to the call management system. The call management system converts the text message into speech, 

^ and then "reads" the message as a spoken, audio message to the caller, using the voice channel over which the call was received by 

^ the call management system. 
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SYSTEM AND METHOD FOR INTERNET CALL MANAGEMENT WITH 
TEXT-TO-SPEECH MESSAGING 

The present invention relates generally to communications systems, and specifically 
to systems and methods for providing telephone call management services that include 
Internet capability, permitting the subscriber to be alerted about calls or respond personally to 
calls over the Internet. 

5 

BACKGROUND OF THE INVENTION 

Call management applications provide subscribers with options for handling incoming 

10 telephone calls, such as forwarding a call to another number, or to voicemail. These options 
may be exercised in response to a command sent by the subscriber on receipt of the call. The 
call management system may provide the subscriber with information about the caller, such 
as the caller's name or calling line identification (CLID), and the subscriber may select an 
option for handling the call based upon this information. Alternatively, various options may 

15 be exercised automatically by the call management system based upon information about the 
incoming call, for example the caller's CLID or the date or time of day of the call. Options 
may also be exercised by the call management system if the subscriber does not pick up the 
call, or indicates that he is busy. 

Some call management applications include Internet call management capabilities, 

20 permitting the call management system to communicate with a subscriber's computer via the 
Internet. A subscriber's computer is any device that includes a central processing unit (CPU) 
connected to a memory and a network connection, with a display user interface. An 
exemplary user interface for a prior art Internet call management system is shown in Fig. 1. 
The subscriber's computer display "desktop" 100 includes a call manager window 101, with 

25 notification of an incoming call 101a and a list of options for handling the call 101b. 
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The steps used by a prior art Internet call management system to handle an incoming 
call are shown in Fig. 2. Initially, a call to the subscriber is directed to the caller's telephone 
or other communication device, such as a mobile wireless handset (200). If the caller is 
available to answer the call (201) and answers the call (202), then no further action is 
5 required. However, if the called number is busy, or the subscriber does not answer the call 
(201 -No), the call is redirected to a call management system (203). At this point in the call 
flow, if the subscriber is accessible via the Internet he (or she) can receive notification 101a 
of the call (205), including CLID information, at the subscriber's computer or other suitable 
device. The notification message is typically sent via a data channel over the Internet. In 

10 response, the subscriber can select (206) a preset call handling option, such as transfer to 
voicemail, for handling the call. Another subscriber selectable option may be to have the 
system deliver (i.e., in the form of speech) one of a small number of pre-recorded generic 
messages to the caller. If the user selects one of the presented options within a predetermined 
period of time, the system handles the call according the user selected option (208), and 

1 5 otherwise performs a default action (207), such as directing the call to voicemail. In Fig. 1, 
the highlighted selections indicate that the user has chosen to respond with a pre-recorded 
message, and has selected a pre-recorded message indicating that he will return the call. 

There are certain limitations to the prior art Internet call management approach. The 
caller is handled in a generic and impersonal way, by either being forwarded to another 

20 number or to voicemail without any personal acknowledgment of the call, or by playing a 
pre-recorded, generic message. The caller cannot be contacted by the subscriber and given a 
personal message without requiring the subscriber to actually take the call. It is therefore 
desirable to provide an Internet call management system that allows the subscriber to give the 
caller a personal response in real time without direct, duplex communication between the 

25 subscriber and the caller. 



SUMMARY OF THE INVENTION 



30 



In summary, the present invention is a system and method for alerting a subscriber to 
incoming calls by sending a message to the subscriber's computer via a data channel, and 
permitting the subscriber to respond with a personal message transmitted to the call 
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management system from the subscriber's computer via a data channel. The system then 
forwards the message, which may be translated from text to speech, to the caller via a voice 
channel. Before the personal message is forwarded to the caller, the call management system 
may request the caller, in a personal notification message, using the caller's name, to wait for 
5 a personal message from the subscriber. 

6 BRIEF DESCRIPTION OF THE DRAWINGS 



Additional objects and features of the invention will be more readily apparent from 
10 the following detailed description and appended claims when taken in conjunction with the 
drawings, in which: 

Fig. 1 is an illustration of a subscriber's user interface for a prior art Internet call 
management system. 

Fig. 2 is a flow chart of the steps used by an exemplary prior art Internet call 
1 5 management system for handling an incoming call. 

Fig. 3 is block diagram of a call management system with Internet capability in 
accordance with one embodiment of the invention. 

Figs. 4A and 4B are flowcharts of the steps for handling an incoming call in 
accordance with two embodiments of the invention. 
20 Fig. 5 is a flowchart of the steps for handling an incoming call under the text-to- 

speech option in accordance with an embodiment of the invention. 

Fig. 6 is an illustration of a subscriber's user interface for an Internet call management 
system in accordance with an embodiment of the invention. 

25 DESCRIPTION OF THE PREFERRED EMBODIMENTS 



In the present invention, the call management system can alert the subscriber of 
incoming calls by sending a notification to the subscriber's computer via a data channel, such 
as the Internet, and the subscriber can provide a personal text-to-speech message to the caller 
30 without full duplex communication. The text message is forwarded to the call management 
system via the Internet, and the call management system translates the text to speech (i.e., 
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into an audio message, also called a spoken message) and "reads" the spoken message to the 
caller over a voice channel. While the subscriber is typing the text message for transmission 
over the Internet, the call management system may optionally play a personal notification 
message, using the caller's name, asking the caller to stand by for a personal message from 
5 the subscriber. The caller's name may be derived from CUD information received by the 
call management system with each inbound call. 

Fig. 3 is a block diagram of a call management system 300, also called the call 
management center. The call management system includes a central processing unit 301, and 
memory 303 for storing an operating system 304, a file system 305, and several applications 

10 for handling calls. The operating system and file system provide basic system services such 
as input/output operations, process management, and file management. Memory 303 also 
stores various data structures used by the internal voicemail system, including user mailboxes 
310 and message distribution lists 311, while the compressed audio data comprising the 
messages stored by the voicemail system are stored on mass storage 302. 

15 Telephone calls are directed to the call management system 300 by the public 

telephone network 313 in accordance with each subscriber's "public" telephone number. The 
subscriber's public telephone number is typically a direct inward dial telephone number 
assigned to the call management system 300. The subscriber will also generally have a 
number of private telephone numbers, including telephone numbers for the subscriber's 

20 mobile handset, home and office telephone numbers, facsimile telephone numbers and so on. 
Whenever the call management system 300 receives a telephone call on behalf of a 
subscriber, the call is received by one of the system's voice cards 312, which receives from 
the public telephone network 313 both the direct inward dial number that is being called, and 
the CLDD of the caller, as well as other call parameters that are not relevant to the present 

25 discussion. This information is passed by the voice card 3 1 2 to an inbound call management 
application 306. 

A communications interface 320, such as a network interface card, provides data 
channels from the call management system 300 via the Internet 315, or other data 
communications network, to the computers 316 used by the system's subscribers. 
30 The inbound call management application 306 examines incoming call data and 

identifies the subscriber and the caller. It may identify the caller's name, based on the 
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telephone number of the caller, using a look-up table of frequent or likely callers and all the 
known telephone numbers associated with each caller. Alternatively, the caller's name may 
be provided as part of the CLID information by the public telephone network 313. 

The inbound call management application 306 also manages the other applications for 
5 handling calls: an Internet call management (ICM) application 307, a call setup application 
308, a voicemail application 309, and any other call handling applications that the call 
management system may use. The internal voicemail application 309 records voicemail 
messages for subscribers, storing the messages on mass storage 302 in the call management 
system 300. The call setup application 308 handles call forwarding and other call routing 

10 options. Various options for voicemail and for call routing may be used, which are described 

in related patent application no. , entitled "System and Method for Call Management 

with Voice Channel Conservation," filed on the same date as the present application, which is 
hereby incorporated by reference in its entirety as background information. These various 
voicemail and routing options are not relevant to the present discussion. 

1 5 Figs. 4A and 4B represent two different embodiments of the invention. In the first 

(Fig. 4 A), calls are initially directed to the subscriber's telephone or other communications 
device associated with the called number. A call is redirected to the call management system 
only when the called number is busy or not answered. In the second embodiment (Fig. 4B) 
calls to the subscriber's telephone number are initially directed to the call management 

20 system. The second embodiment is suitable for users who use "one telephone number" and a 
call management system to redirect calls to various other telephone numbers ( which may be 
a private, unpublished numbers), depending on where the subscriber is currently located. In 
the second embodiment, the call management system can perform numerous functions, such 
as call screening and intelligent tracking of the best number to reach the subscriber, which are 

25 outside the scope of this document. 

Referring to Fig. 4A, the initial handling of a call by a caller to the subscriber is the 
same as described above with respect to Fig. 2 (steps 200, 201, 202, 203). Once the call is 
transferred to the call management system (203), the system handles the inbound call using 
its Internet call management application (ICM) 307. The ICM application 307 determines 

30 whether the subscriber's computer is currently accessible via the Internet 315. This may be 
done in any of a number of ways well known to those skilled in the art, including sending a 
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"ping" to the Internet protocol address (IP address) associated with the user, or sending a 
message to the user's computer that includes a request for an immediate receipt, and then 
waiting to see if the user's computer returns the requested receipt. 

If the ICM application 307 determines that the subscriber's computer is currently 
5 accessible, the ICM application 307 sends a notification (205-A) to the subscriber's computer 
316 via the Internet 315. In some embodiments the call management system does not first 
check on the availability of the subscriber's computer, and instead just sends the notification 
message. In general, the lack of a timely response by the subscriber to the notification 
message is logically equivalent to the subscriber's computer not being accessible via the 

10 Internet. Also, in an alternate embodiment notification messages and subscriber responses 
are conveyed via data channels over a network other than the Internet. 

The notification message will typically include CLID information or the caller's 
name, as shown at 101a in Fig. 6. The message sent by the call management system to the 
subscriber via the Internet (205-A) is somewhat different from that described above. In 

15 particular, included in the set of call handling options presented to the subscriber is a new 

option - to enter a text message that will be read to the caller by the system, as shown at 500a 
in Fig. 6. In an alternate embodiment, these options may be durably stored on the 
subscriber's computer (or other device to which the notification message is sent) and 
displayed on receipt of a call notification from the call management system, thereby 

20 decreasing the bandwidth needed to convey the call notification message. If the subscriber's 
computer is not accessible via the Internet (205-A), the ICM application 307 resorts to default 
call handling (207), such as directing the call to voicemail. 

If the subscriber selects an option other than the text-to-speech message option (209- 
No), the inbound call management application 306 handles the call according to the option 

25 selected by the subscriber (210). If the subscriber fails to timely select an option, the system 
performs a default action (207), such as directing the call to voicemail. 

If the subscriber selects the text-to-speech message option (209-Yes - Fig. 4A, 
402 - Fig. 5), shown in Fig. 6, the ICM application 307 performs (401) the steps indicated in 
Fig. 5. Based on the caller's CLID information, provided to the ICM application 307 by the 

30 inbound call management application 306, the ICM application determines the caller's name, 
if it has not already been determined by the inbound call management application 306. 
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The ICM application 307 then plays a personal notification audio (spoken) message 

(403) , including the caller's spoken name, informing the caller that a message from the 
subscriber is forthcoming and requesting that the caller stand by to receive the message. 
While this notification is being played, a text box 500b is displayed on the subscriber's 

5 desktop 500, as shown in Fig. 6, and the subscriber types in the text message into the text box 

(404) . When the message is complete, the subscriber indicates that the message is ready to 
transmit, for example by pressing "enter," and this transmits the message via the Internet to 
the call management system 300 (406). The text message is received by the ICM application 
307, which "reads" the message (as an audio/spoken message) to the caller over the voice 

1 0 channel (407), using a standard text-to-speech application 3 1 7 (Fig. 3). After the message 
has been played, the call may be terminated (408). Alternatively, the caller may be given 
other options, for example, to transfer the call to voicemail or to send a pager message to the 
subscriber. 

Referring to Fig. 4B, the same basic call handling methodology can be used in 
15 systems where all calls to a subscriber axe initially directed to a call management system. In 
particular, once a caller places a call to the subscriber (200), the call is received by the call 
management center (220) under the control of the inbound call management application 306, 
which puts the caller on hold and tries to forward the call to the subscriber at whatever 
telephone number or other communication address it has been programmed to use to reach 
20 the subscriber (222). If the subscriber is available to take the call (201-Yes), the subscriber 
answers the call (202). If the subscriber is not available (201-No), the call management 
center invokes the Internet call management application- 307 (224), which tries to send a 
notification message to the subscriber via the Internet or other data communication network 
(205-A). From this point on, all aspects of the methodology of the invention are the same as 
25 described above with respect to Fig. 4A. 

The present invention can be implemented as a computer program product that 
includes a computer program mechanism embedded in a computer readable storage medium. 
For instance, the computer program product could contain the program modules shown in 
30 Figs. 3-5. These program modules may be stored on a CD-ROM, magnetic disk storage 
product, or any other computer readable data or program storage product. The software 
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modules in the computer program product may also be distributed electronically, via the 
Internet or otherwise, by transmission of a computer data signal (in which the software 
modules are embedded) on a carrier wave. 

5 Alternate Embodiments 

While the present invention has been described with reference to a few specific 
embodiments, the description is illustrative of the invention and is not to be construed as 
limiting the invention. For example, a data channel other than the Internet, such as an 

10 Intranet or other public or private network, may be used to send call notification to and 
receive text messages from a subscriber's computer. Although the description above has 
focused primarily on sending a text-to-speech message, the invention is not so limited. The 
subscriber may provide a message using voice over IP, or may record a voice message on his 
PC and transmit it to the call management center. 

15 The order in which certain steps are performed, such as transmitting the personal 

notification to the caller and the subscriber's entering the text message, is not a critical 
feature of the invention. The presence of certain steps is not required to practice the 
invention. For example, the call management system may check to determine whether a 
subscriber is on the Internet before transmitting incoming call notification to the subscriber, 

20 but need not do so. The personal text-to-speech message may optionally include the caller's 
spoken name, derived for example from CLID information. The personal notification 
message may optionally be omitted, or may be transmitted as part of other call handling 
options - for example, the personal notification may be transmitted before the caller is routed 
to voicemail or a forwarding number. 
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WHAT IS CLAIMED IS: 



1 1 . A system for managing telephone calls, comprising: 

2 a data channel; 

3 a voice channel; 

4 a call management system, coupled to the data channel and voice channel, the call 

5 management system including a central processing unit, and one or more call management 

6 applications, executable by the central processing unit, for handling an incoming call placed 

7 by a caller to a subscriber; 

8 the one or more call management applications including instructions for: 

9 collecting information about the incoming call placed by the caller to the 

10 subscriber, the collected information including the caller's name; 

1 1 transmitting over a data channel notification of the incoming call to a 

12 computer associated with the subscriber; 

1 3 receiving a command transmitted from the subscriber's computer over the data 

14 channel; and 

15 transmitting a personal audio message to the caller over the voice channel, the 

16 personal audio message including the determined caller's name. 

1 2. The system of claim 1 , the one or more call management applications further 

2 including instructions for: 

3 receiving a subscriber-originated message transmitted from the subscriber's computer 

4 over the data channel; and 

5 transmitting the subscriber-originated message to the caller over the voice channel. 

1 3. The system of claim 2, where the subscriber-originated message transmitted from the 

2 subscriber's computer is a text message; the one or more call management applications 

3 further including a procedure for converting the subscriber-originated message into speech 

4 prior to transmitting the message to the caller. 
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1 4. The system of claim 3, wherein the data channel includes a data connection through 

2 the Internet. 

1 5. The system of claim 1 wherein the data channel includes a data connection through 

2 the Internet. 

1 6. A method for managing telephone calls, comprising the steps of: 

2 with respect to an incoming call by a caller to a subscriber, determining the caller's 

3 name; 

4 transmitting over a data channel notification of the incoming call to a computer 

5 associated with the subscriber, the notification including the determined caller's name; 

6 receiving a command transmitted from the subscriber's computer over the data 

7 channel; and 

8 transmitting a personal audio message to the caller over the voice channel, the 

9 personal audio message including the determined caller's name. 

1 7. A method for managing telephone calls, comprising the steps of: 

2 transmitting, over a data channel to a computer associated with a subscriber, 

3 notification of an incoming call placed by a caller to the subscriber; 

4 receiving commands transmitted from the subscriber's computer over the data 

5 channel; 

6 receiving a message transmitted from the subscriber's computer over the data channel; 

7 and 

8 transmitting the message as a spoken, audio message to the caller over the voice 

9 channel. 



1 
2 
3 



8. The method of claim 7, wherein the message transmitted from the subscriber's 
computer is a text message; the method including converting the message into speech prior to 
transmitting the message to the caller. 
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1 9. The method of claim 8, wherein the data channel includes a data connection through 

2 the Internet. 

1 10. A method for managing telephone calls, comprising the steps of: 

2 transmitting, over a data channel to a computer associated with a subscriber, 

3 notification of an incoming call placed by a caller to the subscriber; 

4 receiving a command transmitted from the subscriber's computer over the data 

5 channel; 

6 receiving a text message transmitted from the subscriber's computer over the data 

7 channel; 

8 translating the text message to speech; and 

9 transmitting the translated text message as a spoken, audio message to the caller over 
10 the voice channel. 

1 11. The method of claim 1 0, wherein the data channel includes a data connection through 

2 the Internet. 

1 12. A method for managing telephone calls, comprising the steps of: 

2 transmitting notification to a subscriber's computer over a data channel of an 

3 incoming call placed by a caller to the subscriber; 

4 receiving a command transmitted from the subscriber's computer over the data 

5 channel; 

6 determining the caller's name; 

7 transmitting a message, including the caller's name, to the caller over the voice 

8 channel; 

9 receiving a text message transmitted from the subscriber's computer over the data 

10 channel; 

11 translating the text message to speech; and 

12 transmitting the translated text message as a spoken, audio message to the caller over 

13 the voice channel. 
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1 13. The method of claim 12, wherein the data channel includes a data connection through 

2 the Internet. 
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